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(54) DISPERSION FOR FORMING SOLAR RADIATION-SHIELDING BODY, AND 
SOLAR RADIATION-SHIELDING BODY AND METHOD FOR PRODUCING THE SAME 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a solar radiation-shielding film and a solar 
radiation-shielding body by a simple coating method, a kneading method, or the like, by 
using a dispersion containing tungsten oxide fine particles, capable of making 
transmittance of near-infrared light low while keeping a visible light transmittance in a high 
value and excellent in appearance. 

SOLUTION: The dispersion of tungsten oxide fine particles is prepared by heating tungstic 
acid while feeding 5% H2 gas containing N2 gas as a carrier to provide fine particle 
powder in which L* has 35.1886 and a* has 0.9252 and b* has -6.2294 in powder color 
and the composition is W20O58 or W18049 and carrying out pulverizing and dispersing 
treatment of a mixture containing the resultant fine particle powder, a polymer-based 
dispersing agent and a solvent. The dispersion for forming the solar radiation-shielding 
body is prepared by sufficiently mixing the resultant tungsten oxide fine particle dispersion 
with a UV- curing resin and a solvent under stirring. The solar radiation-shielding body is 
obtained by applying the resultant dispersion for forming solar radiation-shielding body 
onto a PET film (polyethylene terephthalate) and irradiating the dispersion with UV light. 
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* NOTICES * 

JPO and INPIT are not responsible for any 
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l.This document has been translated by computer. So the translation may not reflect the original 
precisely. 
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3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 
[Claim 1] 

The particle for solar radiation shielding is dispersion liquid for solar-radiation-shielding object 
formation currently distributed in a solvent, 

Said particle for solar radiation shielding is a general formula (however, W a tungsten and O oxygen, 
2.0<z/y<3.0) WyOz or/and a general formula MxWyOz (however, M). Alkali metal, alkaline earth 
metal, rare earth elements, Zr, Cr, Mn, Fe, Ru, Co, Rh, Ir, nickel, Pd, Pt, Cu, Ag, Au, Zn, Cd, 
aluminum, Ga, In, Tl, Si, germanium, Sn, Pb, Sb, One or more kinds of elements and W which are 
chosen from from among B, F, P, S, Se, Br, Te, Ti, Nb, V, Mo, Ta, and Re are expressed by the 
tungsten, and O is expressed with oxygen, 0.001 <=x/y<=l, and 2.0<z/y<=3.0, 
As for the fine particles containing said particle for solar radiation shielding, in the fine-particles 
color in a L*a*b* color coordinate system, 25-80, and a* have [ L* ] -10-10 and b* in the range of - 
15-15, 

Dispersion liquid for solar-radiation-shielding object formation characterized by the dispersed 
particle diameter of said particle for solar radiation shielding in said solvent being 800nm or less. 
[Claim 2] 

Dispersion liquid for solar-radiation-shielding object formation according to claim 1 characterized 
by being covered with the compound with which the front face of said particle for solar radiation 
shielding contains at least one kind of element chosen from Si, Ti, aluminum, Zr, and Y. 
[Claim 3] 

The particle of the oxide containing two or more sorts of elements chosen from Sb, V, Nb, Ta, W, 
Zr, F, Zn, aluminum, Ti, Pb, Ga, Re, Ru, P, germanium, In, and Sn, 

or the particle of a boride expressed with a general formula XBm (however, the element and B which 
were chosen from the rare earth elements with which X contains an alkaline-earth-metal element or 
an yttrium (Y) — boron and 4<=m<6.3), 

or the particle of an indium tin multiple oxide — since — the dispersion liquid for solar-radiation- 
shielding object formation according to claim 1 or 2 characterized by at least one sort of particles 
chosen distributing in a solvent. 
[Claim 4] 

Dispersion liquid for solar-radiation-shielding object formation according to claim 1 to 3 

characterized by containing the inorganic binder or/and the resin binder. 

[ClaimS] 

The solar-radiation- shielding object characterized by being formed using the dispersion liquid for 
solar-radiation-shielding object formation according to claim 1 to 4. 
[Claim 6] 

The solar-radiation- shielding object characterized by forming a solar-radiation- shielding object 
according to claim 5 on a transparence base material. 
[Claim 7] 

It is a solar-radiation- shielding object according to claim 5 to 6, 

The permeability to the light of said solar-radiation- shielding object has the maximal value in the 
wavelength of 350-600nm, and has the minimal value in the wavelength of 600-1500nm, 
When said maximal value is set to P and the light permeability of B and said solar-radiation- 
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shielding object is set to VLT for said minimal value, it sets to 40%<=VLT<=80%, 
Formula :P /B+0.0333xVLT>=3.7 

The solar-radiation-shielding object characterized by being a ******** thing. 
[Claim 8] 

It is a particle for solar radiation shielding, and they are a general formula (however, W a tungsten 
and O oxygen, 2.0<z/y<3.0) WyOz or/and a general formula MxWyOz (however, M). Alkali metal, 
alkaline earth metal, rare earth elements, Zr, Cr, Mn, Fe, Ru, Co, Rh, Ir, nickel, Pd, Pt, Cu, Ag, Au, 
Zn, Cd, aluminum, Ga, In, Tl, Si, germanium, Sn, Pb, Sb, One or more kinds of elements and W 
which are chosen from from among B, F, P, S, Se, Br, Te, Ti, Nb, V, Mo, Ta, and Re are expressed 
by the tungsten, and O is expressed with oxygen, 0.001 <=x/y<=l, and 2.0<z/y<=3.0, 
The fine particles containing said particle for solar radiation shielding are the manufacture 
approaches of the dispersion liquid for solar-radiation-shielding object formation that L* has [ 25-80, 
and a* ] -10-10 and b* in the range of -15-15 in the fine-particles color in a L*a*b* color coordinate 
system and of having distributed said particle for solar radiation shielding in the solvent, 
The process which calcinates the start raw material of said particle for solar radiation shielding under 
the mixed ambient atmosphere of inert gas independence, or inert gas and reducibility gas, and 
manufactures said particle for solar radiation shielding, 

The manufacture approach of the dispersion liquid for solar-radiation-shielding object formation 
characterized by having the process which the dispersed particle diameter of said particle for solar 
radiation shielding in said solvent sets to 800nm or less by mixing said particle for solar radiation 
shielding and solvent, and grinding and distributing said particle for solar radiation shielding. 



[Translation done.] 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 

[Field of the Invention] 

[0001] 

This invention relates to the solar-radiation-shielding object applied to the veneer glass used for 
aperture material, such as a car, a building, an administration building, and a general residence, a 
telephone booth, a show window, the lamp for lighting, a transparence case, etc., a glass laminate, 
plastics, fiber, etc., and especially a light field is transparent and is related with the dispersion liquid 
for solar-radiation-shielding object formation and the solar-radiation- shielding object using the 
tungstic-acid ghost particle which has absorption in a near infrared ray line field. 
[Background of the Invention] 
[0002] 

Forming the coat which consists of an ingredient which reflects infrared radiation in the 
conventional, for example, glass, front face, and using the glass concerned as base materials, such as 
heat reflective glass, by making a heat component into the approach of removing and decreasing, 
from the external light sources, such as sunlight and an electric bulb, was performed. And metallic 
oxides, such as FeOx, CoOx, CrOx, and TiOx, and metallic materials, such as Ag, Au, Cu, nickel, 
and aluminum, have been chosen as the ingredient which reflects the infrared radiation. 
[0003] 

However, there is a property which also reflects or absorbs the light simultaneously in addition to the 
infrared radiation greatly contributed to a thermal effect in these metallic-oxide metallurgy group 
ingredients. For this reason, there was a problem to which the light permeability of base materials, 
such as heat reflective glass with which the coat of these metallic-oxide metallurgy group ingredients 
was formed, falls. In the base material especially used for building materials, a vehicle, a telephone 
booth, etc., since high light permeability was needed in a light field, when ingredients, such as said 
metallic oxide, were used for clearance and reduction of a heat component, the thickness had to be 
made very thin. 
[0004] 

In order to form the coat of the thin metallic-oxide metallurgy group ingredient of thickness, the 
approach of forming membranes as a thin film of lOnm level is taken using the physical forming- 
membranes methods, such as spray printing, a CVD method or the sputtering method, and vacuum 
evaporation technique. However, these membrane formation approaches need large-scale equipment 
and a vacuum facility, and a difficulty is in productivity or large area-ization, and they have the fault 
that a membranous manufacturing cost becomes high. 
[0005] 

Moreover, when it was going to make high the solar-radiation-shielding property of removing and 
decreasing a heat component from the external light sources, such as sunlight, with an ingredient 
called a metallic-oxide metallurgy group ingredient, there was an inclination for the reflection factor 
of a light field to also become high simultaneously, an appearance [ GIRAGIRA / appearance ] like a 
mirror was given to the base material, and there was also a fault which spoils a fine sight. 
Furthermore, when an electric resistance value became comparatively low, and the echo to an 
electric wave became high, for example, it was used for building materials, a vehicle, etc., the film 
formed with these ingredients reflected the electric wave of a cellular phone, television, radio, etc., 
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etc ., and also had the fault of becoming non-receipt or causing an electromagnetic interference in a 

circumference area. 

[0006] 

In order to improve such a fault, the reflection factor of the light of a light field is low, and the 
reflection factor of an infrared field is high, and the surface-electrical-resistance value is calculated 
for the more controllable solar-radiation- shielding object in general than [ 106ohms / ] **. 
[0007] 

Light transmission is high and the antimony stannic acid ghost (it abbreviates to ATO hereafter) and 
the indium stannic acid ghost (it abbreviates to ITO hereafter) are known as an ingredient with the 
solar-radiation-shielding property which was moreover excellent. Since these ingredients have the 
comparatively low light reflection factor, the appearance [ GIRAGIRA / appearance / the base 
material which formed these ingredients ] is not given. However, since it was in a near infrared ray 
field, in the near-infrared region near the light, an echo and an absorption effect were not yet enough 
[ the plasma frequency which these ingredients have ]. Furthermore, since these ingredients had the 
low solar-radiation-shielding force per unit weight, the amount used increased in acquiring a high 
solar-radiation-shielding property, and it had the problem that cost became comparatively high- 
priced. 
[0008] 

Furthermore, the film which returned tungstic oxide and molybdenum oxide slightly is mentioned as 
a solar radiation shielding film ingredient, returning by the electrochemical approach in the condition 
of these film being the ingredients well known as the so-called electrochromic materials, and having 
fully oxidized, although it is transparent — a long wave — it applies to a near infrared region from 
merit's light field, and comes to produce absorption. It colors blue and the film in the condition of 
such the spectral characteristic appears. 
[0009] 

The heat ray electric shielding glass which prepared the compound tungstic oxide film as the 1st 
layer from the substrate side on the transparent glass substrate, prepared the transparence dielectric 
film as the 2nd layer on said 1st layer, and prepared the compound tungstic oxide film as the 3rd 
layer on said 2nd layer, and made said refractive index of the 2nd layer lower than the refractive 
index of said compound tungstic oxide film of the 1st layer and said 3rd layer is proposed by the 
patent reference 1 . 
[0010] 

Moreover, the heat ray electric shielding glass which prepared the 1st dielectric film as the 1st layer 
from the substrate side in up to the transparent glass substrate, prepared the tungstic oxide film as the 
2nd layer on said 1st layer, and prepared the 2nd dielectric film as the 3rd layer on said 2nd layer by 
the same approach as the patent reference 1 is proposed by the patent reference 2. 
[0011] 

Moreover, the heat ray electric shielding glass which prepared the compound tungstic oxide film 
which contains a metallic element as the 1st layer from a substrate side in up to the transparent 
substrate, and prepared the transparence dielectric film as the 2nd layer on said 1st layer by the same 
approach as the patent reference 1 is proposed by the patent reference 3. 
[0012] 

Moreover, by the patent reference 4, the membrane formation approach of the electric-wave 
transparency mold solar radiation shielding film by carrying out sputtering in the ambient 
atmosphere containing a carbon dioxide using the target which consists of a tungsten is proposed. 
[0013] 

[Patent reference 1] JP,8-59300,A 
[Patent reference 2] JP,8-12378,A 
[Patent reference 3] JP,8-283044,A 
[Patent reference 4] JP,10-183334,A 
[Description of the Invention] 
[Problem(s) to be Solved by the Invention] 
[0014] 

As the manufacture approach of the solar-radiation-shielding object mentioned above, the sputtering 
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method has been used as conventionally indicated by the patent reference 1 - the patent reference 4. 
However, by the physical forming-membranes method like the sputtering method, large-scale 
equipment and a vacuum facility are needed in a membrane formation process. For this reason, 
performing improvement and large-area-izing of productivity had the trouble that a membranous 
manufacturing cost became high, even if technically possible. 
[0015] 

Moreover, from a viewpoint on the practical use activity of a solar-radiation-shielding object, raising 
more the light transmission nature in a visible-ray region is called for, without dropping the electric 
shielding engine performance of an infrared region or a near-infrared region. Moreover, when a 
solar-radiation-shielding object was monolayer, there are also the deterioration and the ease of 
getting damaged by oxidation of the film concerned, and the endurance as a solar-radiation-shielding 
object had also become a problem. 
[0016] 

The place which this invention was made paying attention to the above troubles, and is made into the 
technical problem The tungstic-acid ghost which can make the permeability of a near infrared ray 
low is manufactured as a particle, keeping light permeability high, the particle dispersion liquid 
which distributed this manufactured particle into the proper solvent - using — high — it is in offering 
the simple applying method, the solar radiation shielding film which scoured and excelled [ method / 
crowded ] also in the appearance property, and a solar-radiation- shielding object, without using the 
physical cost forming-membranes method. 
[Means for Solving the Problem] 
[0017] 

The artificer etc. manufactured the tungstic-acid ghost particle which can make the permeability of a 
near infrared ray low, keeping light permeability high wholeheartedly as a result of research, he 
distributed this manufactured particle into the solvent, got particle dispersion liquid, and 
manufactured solar radiation shielding film and a solar-radiation-shielding object by the applying 
method and scouring and applying the crowded method etc. to these particle dispersion liquid. And 
the solar radiation shielding film and the solar-radiation- shielding object which were manufactured 
by this simple approach resulted being able to raise the light transmission nature in a visible-ray 
region more, and excelling also in the appearance property, and that it was still more possible to aim 
at the endurance improvement as a solar-radiation-shielding object in a header and this invention, 
without dropping the electric shielding engine performance of an infrared region or a near-infrared 
region. 
[0018] 

That is, the 1st invention concerning this invention is dispersion liquid for solar-radiation-shielding 

object formation which the particle for solar radiation shielding is distributing in a solvent, 

Said particle for solar radiation shielding is a general formula (however, W a tungsten and O oxygen, 

2.0<z/y<3.0) WyOz or/and a general formula MxWyOz (however, M). Alkali metal, alkaline earth 

metal, rare earth elements, Zr, Cr, Mn, Fe, Ru, Co, Rh, Ir, nickel, Pd, Pt, Cu, Ag, Au, Zn, Cd, 

aluminum, Ga, In, Tl, Si, germanium, Sn, Pb, Sb, One or more kinds of elements and W which are 

chosen from from among B, F, P, S, Se, Br, Te, Ti, Nb, V, Mo, Ta, and Re are expressed by the 

tungsten, and O is expressed with oxygen, 0.001 <=x/y<=l, and 2.0<z/y<=3.0, 

As for the fine particles containing said particle for solar radiation shielding, in the fine-particles 

color in a L*a*b* color coordinate system, 25-80, and a* have [ L* ] -10-10 and b* in the range of - 

15-15, 

It is dispersion liquid for solar-radiation-shielding object formation characterized by the dispersed 
particle diameter of said particle for solar radiation shielding in said solvent being 800nm or less. 
[0019] 

The 2nd invention concerning this invention is dispersion liquid for solar-radiation-shielding object 
formation 1st given in invention characterized by being covered with the compound with which the 
front face of said particle for solar radiation shielding contains at least one kind of element chosen 
from Si, Ti, aluminum, Zr, and Y. 
[0020] 

The 3rd invention concerning this invention is the particle of the oxide containing two or more sorts 



http://www4.ipdl.inpit.go.jp/cgi-bin/tran_web_cgi_ejje 7/17/2007 



JP,2005-226008,A [DETAILED DESCRIPTION] 



Page 4 of 18 



of elements chosen from Sb, V, Nb, Ta, W, Zr, F, Zn, aluminum, Ti, Pb, Ga, Re, Ru, P, germanium, 
In, and Sn, 

or the particle of a boride expressed with a general formula XBm (however, the element and B which 
were chosen from the rare earth elements with which X contains an alkaline-earth-metal element or 
an yttrium (Y) ~ boron and 4<=m<6.3), 

or the particle of an indium tin multiple oxide — since — it is dispersion liquid for solar-radiation- 
shielding object formation the 1st characterized by at least one sort of particles chosen distributing in 
a solvent, or 2nd given in invention. 
[0021] 

The 4th invention concerning this invention is dispersion liquid for solar-radiation- shielding object 
formation given in either the 1st characterized by containing the inorganic binder or/and the resin 
binder - the 3rd invention. 
[0022] 

The 5th invention concerning this invention is a solar-radiation-shielding object characterized by 
being formed in either the 1st - the 4th invention using the dispersion liquid for solar-radiation- 
shielding object formation of a publication. 
[0023] 

The 6th invention concerning this invention is a solar-radiation- shielding object characterized by 
forming a solar-radiation-shielding object 5th given in invention on a transparence base material. 
[0024] 

The 7th invention concerning this invention is a solar-radiation- shielding object given in either the 
5 th - the 6th invention, 

The permeability to the light of said solar-radiation-shielding object has the maximal value in the 
wavelength of 350-600nm, and has the minimal value in the wavelength of 600-1 500nm, 
When said maximal value is set to P and the light permeability of B and said solar-radiation- 
shielding object is set to VLT for said minimal value, it sets to 40%<=VLT<=80%, 
Formula :P /B+0.0333xVLT>=3.7 

It is the solar-radiation-shielding object characterized by being a ******** thing. 
[0025] 

The 8th invention concerning this invention is a particle for solar radiation shielding. A general 
formula WyOz (— however, W — a tungsten and O ~ oxygen, 2.0<z/y<3.0), or/and a general formula 
MxWyOz (however, M) Alkali metal, alkaline earth metal, rare earth elements, Zr, Cr, Mn, Fe, Ru, 
Co, Rh, Ir, nickel, Pd, Pt, Cu, Ag, Au, Zn, Cd, aluminum, Ga, In, Tl, Si, germanium, Sn, Pb, Sb, One 
or more kinds of elements and W which are chosen from from among B, F, P, S, Se, Br, Te, Ti, Nb, 
V, Mo, Ta, and Re are expressed by the tungsten, and O is expressed with oxygen, 0.001 <=x/y<=l, 
and 2.0<z/y<=3.0, 

The fine particles containing said particle for solar radiation shielding are the manufacture 
approaches of the dispersion liquid for solar-radiation-shielding object formation that L* has [ 25-80, 
and a* ] -10-10 and b* in the range of -15-15 in the fine-particles color in a L*a*b* color coordinate 
system and of having distributed said particle for solar radiation shielding in the solvent, 
The process which calcinates the start raw material of said particle for solar radiation shielding under 
the mixed ambient atmosphere of inert gas independence, or inert gas and reducibility gas, and 
manufactures said particle for solar radiation shielding, 

It is the manufacture approach of the dispersion liquid for solar-radiation- shielding object formation 
characterized by having the process which the dispersed particle diameter of said particle for solar 
radiation shielding in said solvent sets to 800nm or less by mixing said particle for solar radiation 
shielding and solvent, and grinding and distributing said particle for solar radiation shielding. 
[Effect of the Invention] 
[0026] 

In order to use the tungstic-acid ghost particle which can make the permeability of a near infrared 
ray low as dispersion liquid for solar-radiation-shielding object formation according to this 
invention, keeping light permeability high, The fine-particles color of the fine particles which are 
expressed with general formulas WyOz and MxWyOz, and contain the tungstic-acid ghost 
concerned L* in a L*a*b* color coordinate system manufactures the tungstic-acid ghost particle -10- 
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10 and whose b* 25-80, and a* are -15-15. In case this tungstic-acid ghost particle is distributed in a 
solvent and the dispersion liquid for solar-radiation-shielding object formation concerned are 
produced, the dispersed particle diameter of this tungstic-acid ghost particle by having been referred 
to as 800nm or less The applying method or the solar radiation shielding film which raised the light 
transmission nature in a visible-ray region more, and the dispersion liquid for solar-radiation- 
shielding object formation which can form a solar-radiation-shielding object were able to be 
obtained without having scoured and dropping the electric shielding engine performance of an 
infrared region or a near-infrared region on the crowded method etc. 
[Best Mode of Carrying Out the Invention] 
[0027] 

Hereafter, the gestalt of operation of this invention is explained to a detail. 
1 . Tungstic-Acid Ghost Particle 

The particle for solar radiation shielding used to the dispersion liquid for solar-radiation-shielding 
object formation concerning this invention A general formula WyOz (however, W a tungsten and O 
oxygen, 2.0<z/y<3.0) or the general formula MxWyOz (however, M — alkali metal and alkaline 
earth metal — ) Rare earth elements, Zr, Cr, Mn, Fe, Ru, Co, Rh, Ir, nickel, Pd, Pt, Cu, Ag, Au, Zn, 
Cd, aluminum, Ga, In, Tl, Si, germanium, Sn, Pb, Sb, B, F, P, S, Se, Br, Te, It is the tungstic-acid 
ghost particle to which one or more kinds of elements (following and M element and publication) 
and W which are chosen from from among Ti, Nb, V, Mo, Ta, and Re are expressed by the tungsten, 
and O is expressed with oxygen, 0.001 <-x/y<==l, and 2.0<z/y<=3.0. Moreover, in the fine-particles 
color evaluated by the L*a*b* color coordinate system which Commission Internationale de 
FEclariage (CIE) recommends the fine particles containing this tungstic-acid ghost particle, -10-10 
and b* have [ L* / 25-80, and a* ] -15-15. 
[0028] 

Manufacture of the tungstic-acid ghost particle expressed with the l-(a). general formula WyOz 
The tungstic-acid ghost particle which was mentioned above and which is expressed with a general 
formula (however, W a tungsten and O oxygen, 2.0<z/y<3.0) WyOz A tungstic acid (H2W04), 
tungstic-acid ammonium, tungsten hexachloride, the hydrate of the tungsten which evaporated the 
solvent after adding water to the tungsten hexachloride which dissolved in alcohol and hydrolyzing 
to it — since — one or more sorts of tungsten compounds chosen — inert gas — it is obtained 
independent or by calcinating under the mixed-gas ambient atmosphere of inert gas and reducibility 
gas. Here, there is especially no limit in the tungstic acid (H2W04) used as a raw material, tungstic- 
acid ammonium, and tungsten hexachloride. 
[0029] 

however, the hydrate of the tungsten which evaporated the solvent after adding water to a tungstic 
acid (H2W04), tungstic-acid ammonium or tungsten hexachloride, and the tungsten hexachloride 
that dissolved in alcohol and hydrolyzing to it ~ since — when calcinating one or more sorts of 
tungsten compounds chosen and manufacturing a tungstic-acid ghost particle, as for this burning 
temperature, it is desirable to consider as 200 degrees C or more 1000 degrees C or less from a 
viewpoint of the particle considered as a request and an optical property. If this burning temperature 
is in the 200-degree-C or more range of 1000 degrees C or less, the tungstic-acid ghost particle 
which has a desired optical property can be manufactured. Although what is necessary is just to 
choose firing time suitably according to burning temperature, it is enough in 5 or less hours more 
than for 10 minutes. 
[0030] 

next, the hydrate of the tungsten which evaporated the solvent after adding water to said tungstic 
acid (H2W04), tungstic-acid ammonium, tungsten hexachloride, and the tungsten hexachloride that 
dissolved in alcohol and hydrolyzing to it — since — in order to make an oxygen hole generate to the 
tungstic-acid ghost particle which calcinated and prepared one or more sorts of tungsten compounds 
chosen — the tungstic-acid ghost particle concerned — inert gas — it calcinates under the mixed-gas 
ambient atmosphere of independent or inert gas, and reducibility gas. Here, as inert gas, gas, such as 
nitrogen, an argon, and helium, can be used and gas, such as hydrogen and alcohol, can be used as 
reducibility gas. and — although it will not be limited especially if the concentration of the 
reducibility gas in inert gas chooses suitably according to burning temperature when calcinating the 



http://www4.ipdl. inpit.go.jp/cgi-bin/tran_webcgi_ejje 7/17/2007 



JP,2005-226008,A [DETAILED DESCRIPTION] 



Page 6 of 18 



tungstic-acid ghost particle concerned under the mixed-gas ambient atmosphere of inert gas and 
reducibility gas — desirable — less than [ 20vol% ] — more — desirable — less than [ 10vol% ] — it is 
7 - 0.01vol% still more preferably. Rapid reduction of the tungstic-acid ghost particle concerned can 
be avoided as the concentration of the reducibility gas in inert gas is less than [ 20vol% ], and 
generation of W02 which does not have a solar-radiation-shielding function can be avoided. 
[0031] 

although what is necessary is just to choose suitably the processing temperature at the time of 
making an oxygen hole generate to the tungstic-acid ghost particle concerned according to an 
ambient atmosphere — inert gas — when independent, it exceeds 650 degrees C from the crystallinity 
as a particle for solar radiation shielding, or a viewpoint of hiding power, and 1200 degrees C or less 
1 100 degrees C or less are 1000 degrees C or less more preferably. On the other hand, in the case of 
the mixed gas of inert gas and reducibility gas, the temperature which W02 does not generate 
according to reducibility gas concentration should just be chosen suitably. Furthermore, in the case 
of 2 step reactions which are called the mixed gas of an inert gas independent, and inert gas and 
reducibility gas and which are performed under both ambient atmospheres, it is also desirable from a 
viewpoint of a solar-radiation-shielding property to calcinate below 100 degrees C or more 650 
degrees C under the mixed-gas ambient atmosphere of inert gas and reducibility gas for example, to 
1 step eye, to exceed 650 degrees C under an inert gas ambient atmosphere to 2 step eye, and to 
calcinate below 1200 degrees C. Although what is necessary is just to choose the baking processing 
time at this time suitably according to temperature, it is enough in 5 or less hours more than for 5 
minutes. 
[0032] 

About the manufactured tungstic-acid ghost particle, when X diffraction measurement was 
performed, the diffraction peak of 3-WOx phase was seen, and according to the proper conditions, 
existence of the so-called MAGUNERI phases, such as W20O58 and W18049, was checked. If it 
depends on the result of a chemical analysis, it will be judged that WO phase is a WyOz (however, 
W tungsten and O oxygen, 2.0<z/y<3.0) phase with an oxygen deficiency. 
[0033] 

Manufacture of the tungstic-acid ghost particle expressed with the l-(b). general formula MxWyOz 
(1 however, M said M element and W a tungsten and O oxygen, 0.001<=x/y<= 2.0<z/y<= 3.0) 
the general formula MxWyOz (however, M — said M element and W — a tungsten — ) mentioned 
above The tungstic-acid ghost particle to which O is expressed with oxygen, 0.001 <=x/y<=l, and 
2.0<z/y<=3.0 A tungstic acid (H2W04), tungstic-acid ammonium, tungsten hexachloride, the 
hydrate of the tungsten which evaporated the solvent after adding water to the tungsten hexachloride 
which dissolved in alcohol and hydrolyzing to it — since — with one or more sorts of tungsten 
compounds chosen the mixed fine particles which blended dryly the fine particles of the oxide of M 
element, or/and a hydroxide — inert gas — independent or whether it calcinates at bottom of mixed- 
gas ambient atmosphere 1 step of inert gas and reducibility gas It is obtained by performing two 
steps of baking of calcinating under the mixed-gas ambient atmosphere of inert gas and reducibility 
gas by 1 step eye, and calcinating under an inert gas ambient atmosphere by 2 step eye to a pan. 
Moreover, it may change to said tungsten compound and the tungstic-acid ghost particle 
manufactured in 1 -(a) may be used. 
[0034] 

As the manufacture approach that the tungstic-acid ghost particles concerned differ, a tungstic acid 
(H2W04), the hydrate of the tungsten which evaporated the solvent after adding water to the 
tungsten hexachloride which dissolved in tungstic-acid ammonium and tungsten hexachloride 
alcohol and hydrolyzing to it — since — with one or more sorts of tungsten compounds chosen The 
desiccation powder which dried and obtained the mixed liquor which carried out wet blending of the 
water solution containing the salt of said M element [ whether it calcinates at bottom of mixed-gas 
ambient atmosphere 1 step of an inert gas independent or inert gas, and reducibility gas, and ] It is 
obtained also by performing two steps of baking of calcinating under the mixed-gas ambient 
atmosphere of inert gas and reducibility gas by 1 step eye, and calcinating under an inert gas ambient 
atmosphere by 2 step eye to a pan. Moreover, it may change to said tungsten compound and the 
tungstic-acid ghost particle manufactured in 1 -(a) may be used. 
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[0035] 

As mentioned above, M element to add Alkali metal, alkaline earth metal, Rare earth elements, Zr, 
Cr, Mn, Fe, Ru, Co, Rh, Ir, nickel, One or more kinds of elements chosen from from among Pd, Pt, 
Cu, Ag, Au, Zn, Cd, aluminum, Ga, In, Tl, Si, germanium, Sn, Pb, Sb, B, F, P, S, Se, Br, Te, Nb, V, 
Mo, Ta, and Re are desirable. Although each of these elements can aim at improvement in the solar- 
radiation-shielding property of a tungstic-acid ghost particle, and improvement in weatherability, its 
element which belongs to alkali metal, alkaline earth metal, and transition metals from a viewpoint 
which raises a solar-radiation-shielding property is desirable, and 4B group element and its 5B group 
element are desirable from a viewpoint which raises weatherability. 
[0036] 

the hydrate of the tungsten which evaporated the solvent after adding water to the tungsten 
hexachloride which dissolved in a tungstic acid (H2W04), tungstic-acid ammonium, and tungsten 
hexachloride alcohol and hydrolyzing to it, and a tungstic-acid ghost particle — since — as a form of 
M element when adding M element using a dry-blending method to one or more sorts chosen, an 
oxide and a hydroxide are desirable, and the hydrate of the tungsten which evaporated the solvent 
after adding water to the tungsten hexachloride which dissolved in the oxide of this M element, a 
hydroxide, a tungstic acid (H2W04) and tungstic-acid ammonium, and tungsten hexachloride 
alcohol and hydrolyzing to it and a tungstic-acid ghost particle — since — one or more sorts chosen 
are mixed. What is necessary is for a commercial stone milling machine, a kneader, a ball mill, a 
sand mill, a paint shaker, etc. just to perform the dry blending concerned. 
[0037] 

As a different mixed approach from the dry-blending method concerned, moreover, a tungstic acid 
(H2W04), The hydrate of the tungsten which evaporated the solvent after adding water to the 
tungsten hexachloride which dissolved tungstic-acid ammonium and tungsten hexachloride in 
alcohol and hydrolyzing to it, a tungstic-acid ghost particle — since — after mixing what made said M 
element the form of a salt to one or more sorts chosen, and water-solution-ized it to them by the wet- 
blending method, it is good also as drying and obtaining desiccation powder. In this case, in said M 
element, especially the form of a salt is not limited and a nitrate, a sulfate, a chloride, a carbonate, 
etc. are mentioned. Especially the drying temperature or time amount after said wet blending are not 
limited. 
[0038] 

Next, in order to make an oxygen hole generate to said tungstic-acid ghost particle, two steps of 
baking of calcinating at bottom of mixed-gas ambient atmosphere 1 step of an inert gas independent 
or inert gas, and reducibility gas, or calcinating under the mixed-gas ambient atmosphere of inert gas 
and reducibility gas by 1 step eye, and calcinating under an inert gas ambient atmosphere by 2 step 
eye to a pan is performed. The concentration of the mixed gas of the inert gas independent or inert 
gas used for the baking processing concerned, and reducibility gas and the reducibility gas in inert 
gas and baking processing temperature are the same as the concentration of the reducibility gas in the 
inert gas explained by said l-(a) or reducibility gas, and inert gas, and baking processing 
temperature. 
[0039] 

1- explained above — the general formula WyOz manufactured by (a), and 1- therefore, the particle 
diameter of the tungstic-acid ghost particle of this invention expressed with the general formula 
MxWyOz manufactured by (b) can be suitably selected like an activity eye of a solar-radiation- 
shielding object. For example, when using it for the application as which a solar-radiation- shielding 
object is required of transparency , it is desirable to set particle diameter to 800nm or less. If particle 
diameter is 800nm or less, since the particle concerned does not cover light thoroughly, it can 
accumulate, and the visibility of a visible-ray field can be held, and transparency can be held 
efficiently simultaneously. 
[0040] 

When thinking especially the transparency of a light field as important, lOOnm or less of particle 
diameter is preferably desirable 200nm or less. It is because clear transparency will be acquired if the 
particle diameter of a particle is small. Particles are scattered about in the light of a 380nm - 780nm 
visible-ray field by geometrical dispersion or Mie scattering, this reduces said dispersion by setting 
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particle diameter to 200nm or less for giving an appearance like frosted glass, and it is thought that it 
is because it considers as a Rayleigh-scattering field. In a Rayleigh-scattering field, since the 
scattered light reduces in inverse proportion to the 6th power of particle diameter, dispersion reduces 
it with reduction in particle diameter, and it improves [ transparency ]. When particle diameter is 
furthermore set to lOOnm or less, the scattered light decreases dramatically and is desirable. On the 
other hand, what has larger particle diameter than lnm can be manufactured industrially. 
[0041] 

By choosing said particle diameter suitably, the Hayes value of the solar-radiation-shielding 
ingredient particle dispersing element which distributed the solar-radiation-shielding ingredient 
particle concerned in the medium can be made into 30% or less of Hayes values at 85% or less of 
light permeability. It can avoid that the transparence base which applied the solar-radiation-shielding 
ingredient particle dispersing element concerned as the Hayes value is 30% or less becomes like 
frosted glass, and clear transparency is acquired. 
[0042] 

Moreover, in the fine-particles color in the L*a*b* color coordinate system which Commission 
Internationale de I'Eclariage (CIE) recommends the fine particles containing the particle for solar 
radiation shielding concerning this invention, -10-10 and b* have [ L* / 25-80, and a* ] -15-15. 
[0043] 

Here, the particle for solar radiation shielding concerning this invention has the fine-particles color 
concerned, and the reason for demonstrating a desirable optical property is explained briefly. First, if 
the interaction of the electron in a general light and the matter is explained, there is a plasma 
frequency of a proper in a certain matter, the light of long wavelength is reflected from this 
frequency, and it is known that the light of short wavelength will be penetrated. Plasma frequency 
omegap is expressed with a formula (2). 
omegap2=nq2/epsilonm (2) 

Here, for n, a conduction electron consistency and q are [ a dielectric constant and m of electronic 
charge and epsilon ] electronic effective masses. 

Since a plasma frequency will become large if the conduction electron consistency of the matter 
concerned increases so that clearly from a formula (2), it will be reflected more to the light by the 
side of short wavelength. Although a reflection factor is already high from a light field, since 
conduction electron consistencies are three 1022-/cm with a metal, a visible ray is penetrated and a 
near infrared ray region to an absorption coefficient becomes high at a tungstic-acid ghost with a 
metal, a tungstic-acid ghost may be able to be used as solar radiation shielding film. On the other 
hand, if a tungstic-acid ghost particle is processed by reducibility gas, the electric resistance value of 
the powder compacting will also decrease at the same time the fine-particles color changes with light 
yellow -> yellowish green -> dark blue -> dark blue. By processing a tungstic-acid ghost particle by 
reducibility gas, since the hole of oxygen was generated and the free electron in the particle 
concerned increased by this into the particle concerned, this is considered. That is, it is thought 
between the fine-particles color of a tungstic-acid ghost particle, a conduction electron consistency, 
and a plasma frequency that there is close relation. 
[0044] 

Then, the fine-particles color obtained by reduction processing in the fine particles in which this 
invention persons contain a tungstic-acid ghost particle, When relation with the property of the solar- 
radiation-shielding object containing the tungstic-acid ghost particle concerned is investigated in 
detail and the conditions of the optimal fine-particles color for solar radiation shielding are searched 
for, the fine particles containing a tungstic-acid ghost particle are set to a L*a*b* color coordinate 
system. When 25-80, and a* had [ L* ] -10-10 and b* in the range of -15-15, it became clear that the 
permeability of a solar-radiation-shielding object had the minimal value in the wavelength of 600- 
1500nm while having the maximal value in the wavelength of 350-600nm. Furthermore, in the solar- 
radiation-shielding object which contains this tungstic-acid ghost particle when the fine particles 
containing a tungstic-acid ghost particle have the fine-particles color concerned, when the maximal 
value of light transmittance is set to P and B and light permeability are set to VLT for the minimal 
value, it sets to 40%<=VLT<=80%, and it is a formula (1). 
P/B+0.0333xVLT>=3.7 (1) 
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It turned out that the solar-radiation-shielding object to satisfy is acquired. 
[0045] 

Moreover, in order to raise the weatherability of a tungstic-acid ghost particle if needed, it is also 
desirable to cover with the simple substance or compound containing at least one or more kinds of 
elements chosen from Si, Ti, aluminum, Zr, and Y in the front face of a tungstic-acid ghost particle. 
[0046] 

2. Dispersion Liquid for Solar-Radiation-Shielding Object Formation 

The dispersion liquid for solar-radiation- shielding object formation concerning this invention are 
dispersion liquid for solar-radiation- shielding object formation which contain a solvent and the 
particle for solar radiation shielding, and the particle for solar radiation shielding concerned is 
distributing in the solvent concerned. This particle for solar radiation shielding is expressed with the 
above mentioned general formula (however, W a tungsten and O oxygen, 2.0<z/y<3.0) WyOz or/and 
a general formula MxWyOz (1 however, one or more kinds of elements and W as which M is chosen 
from from among said M elements a tungsten and O oxygen, 0.001<=x/y<= 2.0<z/y<= 3.0). 
Furthermore, the fine-particles color of the fine particles containing the particle for solar radiation 
shielding concerned is the tungstic-acid ghost particle -10-10 and whose b* 25-80, and a* are -15-15 
for L* in a L*a*b* color coordinate system. And the dispersed particle diameter of the tungstic-acid 
ghost particle concerned distributed in said solvent is 800nm or less. The dispersed particle diameter 
of the tungstic-acid ghost particle distributed in said solvent is fine enough to 800nm or less, and the 
solar-radiation- shielding object which satisfies the requirements for said formula (1) can be acquired 
by applying the dispersion liquid for solar-radiation- shielding object formation distributed to 
homogeneity. 
[0047] 

Here, the dispersed particle diameter of the tungstic-acid ghost particle concerned in the dispersion 
liquid for solar-radiation-shielding object formation is explained briefly. The dispersed particle 
diameter of a tungstic-acid ghost particle means the path of the floe which the tungstic-acid ghost 
particle currently distributed in a solvent condensed and generated, and it can measure with the 
various particle-size-distribution plans marketed, for example, Otsuka Electronic company make 
which extracted the sample in the condition that the simple substance and floe of a tungstic-acid 
ghost particle exist from tungstic-acid ghost particle dispersion liquid, and made dynamic light 
scattering the principle for the sample concerned — it can ask by measuring in ELS-8000. 
[0048] 

As for the distributed particle size of said tungstic-acid ghost particle, in the dispersion liquid for 
solar-radiation-shielding object formation concerned, it is desirable that it is 800nm or less. It is 
because it is avoidable that the solar-radiation-shielding object which could satisfy the requirements 
for said formula (1) as it is 800nm or less, and was acquired turns into the film and Plastic solids of 
the gray system in which permeability decreased in monotone (a plate, sheet, etc.). Furthermore, if 
many big and rough particles which the dispersion liquid for solar-radiation-shielding object 
formation concerned condensed are not included, since it is avoidable for these big and rough 
particles to serve as a source of light scattering, and to become the cause by which generate 
cloudiness (Hayes) and light permeability decreases, it is desirable. 
[0049] 

In addition, especially if the method of distributing the tungstic-acid ghost particle concerned to a 
solvent is the approach of distributing to homogeneity, it will not be limited, for example, grinding 
and the distributed-processing approach using a bead mill, a ball mill, a sand mill, a paint shaker, an 
ultrasonic homogenizer, etc. are mentioned. By distributed processing using these equipments, 
atomization by the collision of tungstic-acid ghost particles etc. also advances, a tungstic-acid ghost 
particle can be atomized more to distribution into the solvent of a tungstic-acid ghost particle, and 
coincidence, and they can be distributed (that is, carried out grinding and distributed processing). 
[0050] 

Furthermore, the particle of the oxide containing two or more sorts of elements chosen from Sb, V, 
Nb, Ta, W, Zr, F, Zn, aluminum, Ti, Pb, Ga, Re, Ru, P, germanium, In, and Sn, 

or the particle of a boride expressed with a general formula XBm (however, the element and B which 
were chosen from the rare earth elements with which X contains an alkaline-earth-metal element or 
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an yttrium (Y) — boron and 4<=m<6.3), 

or the particle of indium tin multiple oxides, such as In4Sn 3012, — since — it is a desirable 
configuration to add at least one sort of particles chosen to said dispersion liquid for solar-radiation- 
shielding object formation, and to also make it distribute in the solvent in the dispersion liquid 
concerned. 
[0051] 

By the above-mentioned configuration, although effectiveness, such as improvement in the solar- 
radiation-shielding property of a solar-radiation-shielding object, adjustment of the color tone of a 
solar-radiation-shielding object, and a cutback of the amount of addition fillers, can be acquired 
From a viewpoint of improvement in a solar-radiation-shielding property to Sb, V, Nb, Ta, W, Zr 
The particle of oxide and the particle of an indium tin multiple oxide containing two or more sorts of 
elements chosen from F, Zn, aluminum, Ti, Pb, Ga, Re, Ru, P, germanium, In, and Sn are desirable, 
and the particle of a boride is desirable from a viewpoint of adjustment of a color tone, and a cutback 
of the amount of addition fillers. Furthermore, from a viewpoint of the improvement in an electric 
shielding property of as opposed to a near near infrared ray by the light, the particle of a boride is 
desirable. In addition, what is necessary is just to choose the addition rate at this time suitably 
according to the solar-radiation-shielding property considered as a request. 
[0052] 

Moreover, said dispersion liquid for solar-radiation-shielding object formation can be considered as 
the configuration containing an inorganic binder or/and a resin binder. Especially the class of an 
inorganic binder or resin binder is not limited. For example, as the inorganic binder concerned, the 
metal alkoxides, these partial hydrolysis condensation polymers, or the ORGANO silazane of 
silicon, a zirconium, titanium, or aluminum is mentioned, and thermosetting resin, such as 
thermoplastics, such as acrylic resin, and an epoxy resin, etc. can be used as the resin binder 
concerned. 
[0053] 

moreover, the thing to which especially the solvent that distributed the tungstic-acid ghost particle is 
limited in said dispersion liquid for solar-radiation- shielding object formation — it is not — spreading 
- scouring — lump conditions — what is necessary is to spreading - scour, and just to choose suitably 
further, according to a binder, when an inorganic binder and a resin binder are made to contain, a 
lump environment and 
[0054] 

As the solvent concerned, various kinds of organic solvents called ketones, such as ether, such as 
alcohols, such as water, ethanol, propanol, a butanol, isopropyl alcohol, isobutyl alcohol, and 
diacetone alcohol, methyl ether, ethyl ether, and the propyl ether, ester, an acetone, a methyl ethyl 
ketone, a diethyl ketone, a cyclohexanone, and an isobutyl ketone, for example, are usable. 
Moreover, if needed, an acid and alkali may be added and pH adjustment may be carried out. 
Furthermore, in order to raise the distributed stability of the particle in dispersion liquid further, of 
course, addition of various kinds of surfactants, a coupling agent, etc. is also possible. 
[0055] ' 

Furthermore, when a coat is formed on a transparence base material using said dispersion liquid for 
solar-radiation-shielding object formation, the conductivity of the film concerned is acquired along 
with the electric conduction pass which went via the contact part of the tungstic-acid ghost particle 
concerned. Then, it is easy to be able to cut the electric conduction pass concerned selectively, to 
make it the surface electric resistance value 106ohms / more than **, and to reduce membranous 
conductivity for example, by adjusting the amount of the surfactant in said dispersion liquid for 
solar-radiation- shielding object formation or a coupling agent. Moreover, the conductivity of the film 
concerned is controllable also by the degree of the content of the inorganic binder in said dispersion 
liquid for solar-radiation- shielding object formation, or/and a resin binder. 
[0056] 

Next, when applying said dispersion liquid for solar-radiation-shielding object formation on a proper 
transparence base material and forming a coat, especially the method of application concerned is not 
limited. As long as a spin coat method, the bar coat method, a spray coating method, a dip coating 
method, screen printing, the roll coat method, flow coating, etc. are flatness and the approach of 
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applying to homogeneity thinly about dispersion liquid, which approach is sufficient as the method 

of application concerned. 

[0057] 

Moreover, when the metal alkoxide and its hydrolysis polymerization object of silicon, a zirconium, 
titanium, or aluminum are included as an inorganic binder in said dispersion liquid for solar- 
radiation-shielding object formation, most polymerization reactions of the alkoxide contained in a 
paint film or its hydrolysis polymerization object can be completed by making whenever [ after 
spreading of dispersion liquid / base material stoving temperature ] into 100 degrees C or more. 
Since it is avoidable that water and an organic solvent remain in the film and cause [ of the light 
permeability of the film after heating ] reduction by completing most polymerization reactions, 100 
degrees C or more are desirable still more desirable, and whenever [ said stoving temperature ] is 
more than the boiling point of the solvent in dispersion liquid. 
[0058] 

Moreover, what is necessary is just to make it harden according to the hardening approach of each 
resin binder, when a resin binder is used into said dispersion liquid for solar-radiation-shielding 
object formation. For example, what is necessary is just to leave it as it is after spreading that what is 
necessary is just to irradiate ultraviolet rays suitably if a resin binder is ultraviolet-rays hardening 
resin, if it is room-temperature-setting resin. If this configuration is taken, spreading in the site to the 
existing windowpane etc. is possible. 
[0059] 

3. Solar-Radiation-Shielding Object 

As mentioned above, when the permeability of the light had the minimal value in the wavelength of 
600-1 500nm while having the maximal value in the wavelength of 350-600nm, and the maximal 
value of light transmittance is set to P and the solar-radiation-shielding object formed using the 
dispersion liquid for solar-radiation-shielding object formation concerning this invention sets B and 
light permeability to VLT for the minimal value, it has the solar-radiation-shielding property of 
filling a formula (1) in 40%<=VLT<=80%. 
P/B+0.0333xVLT>=3.7 (1) 

Here, the light permeability VLT is the value which is computed based on the light permeability 
computing method (JIS A 5759), specifically measured the spectral transmittance tau of each 
wavelength (lambda) at intervals of lOnm between the wavelength of 380nm - 780nm using the 
spectrophotometer, and was computed by the following formulas (3). 
[Equation 1] 

Tv-fD A r (A) V^A/TD.V^A (3) 

380 380 



The value (refer to the attachment table of JIS A 5759) of spectral distribution [ in / v / tau/ in the 
light permeability VLT and Dlambda / the CIE daylight color D65 ] and Vlambda are [ here, ] CIE 
spectral luminous efficiency for photopic vision, and tau (lambda) is spectral transmittance. In 
addition, CIE is the abbreviated name of Commission Internationale de FEclariage. 
[0060] 

Here, the derivation approach of said formula (1) is explained. 

First, a tungstic-acid ghost particle and a binder are contained and the dispersion liquid for solar- 
radiation-shielding object formation used as criteria are manufactured. Next, the solar-radiation- 
shielding object with which thickness fills an acceptance standard predetermined in the solar- 
radiation-shielding property with 10 micrometers for the dispersion liquid for criteria solar-radiation- 
shielding object formation concerned to transparent bases, such as for example, transparent 3mm 
glass in thickness or transparent 50micromPET film in thickness, is formed. And the transparency 
profile of the solar-radiation- shielding object concerned is measured with a spectrophotometer, and it 
asks for the ratio which calculates the maximal value P of light transmittance, and the minimal value 
B of permeability (maximal value P / minimal value B), and this (P/B) value is plotted to light 



http://www4.ipdl.inpit.go.jp/cgi-bin/tran_web_cgi_ejje 7/17/2007 



JP,2005-226008,A [DETAILED DESCRIPTION] 



Page 12 of 18 



permeability (VLT). A formula (1) can be obtained from the straight line obtained by a solar- 
radiation-shielding property repeating the solar-radiation- shielding object in which a predetermined 
acceptance standard is shown, creating them, measuring the transparency profile of these solar- 
radiation-shielding object, calculating each (P/B) value, plotting to the value of VLT, and carrying 
out straight- line approximation of these plots, changing the thickness of said solar-radiation- 
shielding object, and changing the value of VLT hereafter. [ two or more ] 
[0061] 

For example, the dispersion liquid for criteria solar-radiation-shielding object formation which use as 
a principal component the tungstic-acid ghost particle whose dispersed particle diameter is 300nm, 
UV hardening resin, and toluene are manufactured, and two or more solar-radiation-shielding objects 
with which the values of light permeability (VLT) differ are formed using the dispersion liquid for 
criteria solar-radiation-shielding object formation concerned. And the value (P/B) of the solar- 
radiation-shielding object concerned is measured, and the plot which searches for a response with a 
VLT value is performed. The example of a plot concerned is shown in drawing 2 . Drawing 2 is the 
graph with which the VLT value was taken along the axis of abscissa, and it took the value (P/B) 
along the axis of ordinate. 
[0062] 

the ratio (P/B) of the maximal value and the minimal value of the transmission in each solar- 
radiation-shielding object which a solar-radiation-shielding property shows a predetermined 
acceptance standard as drawing 2 shows — a value has the inclination to change parabolic in 
connection with the value of the light transmission VLT. However, in 40%<=VLT<=80% which is 
the range which should be examined as a solar-radiation-shielding object, straight-line 
approximation according to a formula (1) [ sufficient precision ] is possible. Therefore, the solar- 
radiation-shielding property which the solar-radiation-shielding object concerning measurement 
shows is the same as that of the value on the straight line expressed with the equal sign of a formula 
(1), or when larger than the value, the solar-radiation-shielding object concerned shows that the good 
solar-radiation-shielding property is provided. That is, when the solar-radiation-shielding object 
concerning measurement possesses the good solar-radiation-shielding property, the VLT value and 
the value (P/B) are filling the formula (1). 
[0063] 

In addition, as a binder of said coat of 10 micrometers or less of thickness, although UV hardening 
resin and a silicate system binder can be used, especially if transparent in a light field, it will not be 
limited. 

And the ratio (P/B) of the maximal value of the coat permeability of light and the minimal value in a 
solar-radiation-shielding object is excellent in a solar-radiation-shielding property, so that this value 
is large. It has the maximal value in the wavelength of 350nm - 600nm, this has the minimal value in 
the wavelength of 600-1 500nm, and the transparency profile of a tungsten system oxide particle is 
drawn for it from a light wavelength region being 380nm - 780nm, and being campanulate [ with a 
peak of near 550nm ] in visibility. And the solar-radiation-shielding object concerning this invention 
which has the transparency property of filling a formula (1) penetrates the light effectively, and 
reflecting and absorbing the other solar radiation effectively is understood. 
[0064] 

On the other hand, said solar-radiation-shielding object scours the dispersion liquid for solar- 
radiation-shielding object formation containing particles for solar radiation shielding, such as a 
tungstic-acid ghost particle distributed in a solvent and this solvent, to the resin used as the base 
material for solar-radiation- shielding object formation, and they can be fabricated the shape of 
tabular and a sheet, in the shape of a film, etc., and it can manufacture them. 
[0065] 

As explained above, the solar-radiation- shielding object concerning this invention applies suitably 
the dispersion liquid for solar-radiation-shielding object formation on a transparence substrate, or 
scours said dispersion liquid for solar-radiation- shielding object formation to resin, is fabricated a 
plate, a sheet, in the shape of a film, etc., and is manufactured. And when the solar-radiation- 
shielding object concerned consists of a transparence base material and a coat formed on this, the 
resin binder or the inorganic binder contained in the dispersion liquid for solar-radiation-shielding 
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object formation is effective in raising the adhesion to the base material of said tungstic-acid ghost 
particle after spreading and hardening, and raising a membranous degree of hardness further. 
Moreover, the degree of hardness of the binding capacity and the film to the base material of the coat 
which uses the oxide particle of a tungsten system as a principal component, and weatherability can 
be further raised by putting the coat which consists of silicon, a zirconium, titanium or metal 
alkoxides of aluminum, and these partial hydrolysis condensation polymers further as the 2nd layer, 
and forming silicon, a zirconium, titanium, or the oxide film of aluminum in up to the coat obtained 
by doing in this way. 
[0066] 

Moreover, when the dispersion liquid for solar-radiation- shielding object formation do not contain a 
resin binder or an inorganic binder, the coat obtained on a transparence base material becomes the 
membrane structure which only said tungstic-acid ghost particle deposited. And also as [ this ], the 
coat concerned shows the solar-radiation-shielding effectiveness. However, it is good to apply the 
coating liquid which contains inorganic binders, such as silicon, a zirconium, titanium, or metal 
alkoxides, these partial hydrolysis condensation polymers of aluminum, or a resin binder further, to 
form a coat in up to this film, and to consider as a multilayer. Since said coating liquid component 
fills the gap which the tungstic-acid ghost particle of the 1st layer deposited and is formed by taking 
the configuration concerned, membranous Hayes decreases, and light permeability improves, and the 
binding property to the base material of a particle improves. 
[0067] 

Since the tungstic acid ghost particle be distribute moderately the solar radiation shielding object 
concerning this invention which consist of a transparence base material and a coat formed on this 
formed as mentioned above in said coat, there be few echoes in a light field compared with the oxide 
thin film by the physical form - membranes method with the mirror plane-like front face where the 
crystal filled the inside of the film precisely, and it can avoid present the appearance [ GIRAGIRA / 
appearance ]. Since it has a plasma frequency in a near-infrared region from a visible range, the 
plasma echo accompanying this becomes large in a near-infrared region, and, on the other hand, is 
excellent at solar-radiation-shielding nature. 
[0068] 

Moreover, the multilayer of 1% or less of luminous reflectances can be easily obtained by forming 
the film of a low refractive index like Si02 or MgF2 on the coat with which the tungstic-acid ghost 
particle was distributed to control the echo in the light field of the coat concerned further. 
[0069] 

Moreover, in order to make an ultraviolet-rays shield mechanism give further to the solar-radiation- 
shielding object concerning this invention, at least one or more sorts, such as a benzophenone of 
particles, such as titanium oxide of an inorganic system, and a zinc oxide, cerium oxide, and an 
organic system and benzotriazol, may be added to it. 

Moreover, in order to raise the light transmission of the solar radiation shielding film concerned, 
particles, such as ATO, ITO, an aluminum addition zinc oxide, and an indium tin multiple oxide, 
may be mixed further. If these transparence particles increase an addition, while the permeability 
near 750nm will increase, in order to cover a near infrared ray, light permeability is high and the 
higher solar-radiation-shielding object of a solar-radiation-shielding property is acquired. 
[0070] 

Moreover, if the dispersion liquid for solar-radiation-shielding object formation concerning this 
invention are added to the dispersion liquid for solar-radiation-shielding object formation which 
distributed particles, such as ATO, ITO, an aluminum addition zinc oxide, and an indium tin 
multiple oxide, the solar-radiation-shielding effectiveness can be assisted with merely few additions. 
At this time, since **** of said tungstic-acid ghost particle is blue, that solar-radiation-shielding 
effectiveness will be assisted at the same time it colors the film. Furthermore, in the dispersion liquid 
for solar-radiation-shielding object formation concerned, to ATO, ITO, etc. which serve as a subject, 
a sharp reduction of minimum requirements, such as ATO and ITO, is attained, and dispersion-liquid 
cost is lowered with merely few additions. 
[0071] 

Since the dispersion liquid for solar-radiation- shielding object formation concerning this invention 
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explained above are not what forms the target solar-radiation- shielding object using the 
decomposition or the chemical reaction of a liquid component by the heat at the time of baking, they 
can form the solar-radiation-shielding object whose property was stable. Furthermore, since the 
tungstic-acid ghost particle which demonstrates the solar-radiation-shielding effectiveness is an 
inorganic material, even if it uses it for the part to which it excels in weatherability compared with 
the organic material, for example, sunrays (ultraviolet rays) hit, degradation of a color or many 
functions is hardly produced. 
[Example] 
[0072] 

Hereafter, an example is given and this invention is explained more concretely. However, this 
invention is not limited to the following examples. 

In addition, the fine-particles color of particle a-g used in the following each example and examples 
of a comparison (standard light source 65 and D 10.) About the optical property of solar-radiation- 
shielding object A-M obtained using a visual field and the dispersion liquid by which each particle 
concerned was distributed, it measured using the spectrophotometer U-4000 by Hitachi, Ltd. The 
measurement result was shown in drawing 1 as a chart. 

Moreover, about the solar-radiation- shielding property of obtained solar-radiation-shielding object 
A-M, while asking for the maximal value P of permeability, the minimal value B, and the light 
permeability VLT of light from the transparency profile of each solar-radiation-shielding object, the 
value of the left part (P/B+0.0333xVLT) of a formula (1) was computed as a "solar-radiation- 
shielding property" from each acquired numeric value. In addition, the value of the light 
permeability VLT is controlled by adjustment of thickness in each example. The measurement result 
was shown in drawing 1 as a chart. 
[0073] 
[Example 1] 

The quartz boat into which 50g of tungstic acids was put was set to the quartz tube-like furnace, and 
it heated, supplying 5%H2 gas which used N2 gas as the carrier, it calcinated at the temperature of 
600 degrees C for 1 hour, and Particle a was obtained. For L*, 35.1886 and a* are [ 0.9252 and b* ] - 
6.2294, and, as for the fine-particles color of the fine particles containing this particle a, the crystal 
phase of WO2.90 or W20O58 was observed as a result of identification of the crystal phase by the 
powder X diffraction. 

Next, the dispersion liquid of a tungstic-acid ghost particle were prepared grinding and by carrying 
out distributed processing for 6 hours with the paint shaker into which 5 % of the weight of giant- 
molecule system dispersants was put for this particle a 5% of the weight, and 0.3mmphiZrO2 bead 
was put for 90 % of the weight of toluene (I liquid). Here, the dispersed particle diameter of the 
tungstic-acid ghost particle in the dispersion liquid (I liquid) of a tungstic-acid ghost particle was set 
to 69nm as grinding and distributed processing showed to drawin g 1 . 

Next, obtained 1.6g (I liquid) of tungstic-acid ghost particle dispersion liquid and 0.5g of UV 
hardening resin were often mixed, and the dispersion liquid for solar-radiation-shielding object 
formation were prepared (filtrate). 

Next, using the bar coating machine of bar No. 8, to up to the PET (polyethylene terephthalate) film 
of 50 micrometers of thickness, after [ said ] carrying out dispersion-liquid (filtrate) spreading for 
solar-radiation-shielding object formation, the high-pressure mercury lamp was irradiated the 
condition for 1 minute at 70 degrees C, and the solar-radiation- shielding object A concerning an 
example 1 was acquired. 

And the P/B ratio obtained from the maximal value P and the minimal value B of permeability of the 
light called for from the transparency profile of the solar-radiation-shielding object A was set to 2.1. 
The light permeability VLT computed by the light permeability computing method (JIS A 5759) 
furthermore mentioned above was 63.0%. When the solar-radiation-shielding property was 
computed by having substituted each of these numeric values for said formula (1), it was 4.2 as 
shown in drawing 1 . 

From the above thing, it was checked that the solar-radiation- shielding object A concerning an 

example 1 is excellent in the solar-radiation-shielding property. 

[0074] 
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[Example 2] 

Like the example 1, but, after calcinating 50g of tungstic acids at 600 degrees C in atmospheric air 
first for 1 hour, it heated supplying 5%H2 gas which used N2 gas as the carrier further, baking of 1 
hour was performed at 600 degrees C, and Particle b was obtained. For L*, 34.8152 and a* are 
[ 1.2234 and b* ] -4.8774, and, as for the fine-particles color of the fine particles containing this 
particle b, the crystal phase of WO2.90 or W20O58 was observed as a result of identification of the 
crystal phase by the powder X diffraction. 

To Particle b, the same processing as an example 1 was performed, the dispersion liquid of a 
tungstic-acid ghost were prepared, and it considered as the dispersion liquid for solar-radiation- 
shielding object formation (Ha liquid). The dispersed particle diameter of the tungstic-acid ghost 
particle in the dispersion liquid (Ha liquid) of a tungstic-acid ghost particle was set to 78nm as 
grinding and distributed processing showed to drawing 1 . 

The processing same in Ha liquid as an example 1 was performed, the solar-radiation-shielding 

object B was acquired, and the optical property of this solar-radiation-shielding object B was 

measured like the example 1. Then, when the P/B ratio 2.2 and VLT57.9% were obtained and the 

solar-radiation-shielding property was computed, it was 4.1 as shown in drawing 1 . 

From the above thing, it was checked that the solar-radiation- shielding object B concerning an 

example 2 is excellent in the solar-radiation-shielding property. 

[0075] 

[Example 3] 

After putting in 6 tungsten chloride small quantity every and dissolving into ethanol 350g in the 
bottom of N2 ambient atmosphere, water is added, it hydrolyzes, this liquid was dried at 70 degrees 
C, the solvent was thoroughly evaporated at 100 more degrees C, and hydrate powder was obtained. 
It heated supplying 3%H2 gas which used N2 gas as the carrier for the obtained hydrate powder but 
like the example 1, baking was performed at 520 degrees C for 1 hour, and Particle c was obtained. 
For L*, 40.0591 and a* are [ -0.8091 and b* ] -6.6779, and, as for the fine-particles color of the fine 
particles containing this particle c, the crystal phase of WO2.90 or W20O58 was observed as a result 
of identification of the crystal phase by the powder X diffraction. 

To Particle c, the same processing as an example 1 was performed, the dispersion liquid of a 
tungstic-acid ghost were prepared, and it considered as the dispersion liquid for solar-radiation- 
shielding object formation. The dispersed particle diameter of the tungstic-acid ghost particle in the 
dispersion liquid of a tungstic-acid ghost particle was set to 72nm as grinding and distributed 
processing showed to drawing 1 . 

The processing same to the dispersion liquid of the tungstic-acid ghost particle concerned as an 
example 1 was performed, the solar-radiation- shielding object C was acquired, and the optical 
property of this solar-radiation-shielding object C was measured like the example 1. Then, when the 
P/B ratio 1.5 and VLT74.0% were obtained and the solar-radiation-shielding property was 
computed, it was 4.0 as shown in drawing 1 . 

From the above thing, it was checked that the solar-radiation-shielding object C concerning an 
example 3 is excellent in the solar-radiation-shielding property. 
[0076] 
[Example 4] 

After carrying out mixed stirring of a tungstic acid and the magnesium nitrate water solution for 30 
minutes so that it may be set to Mg/W=0.05 (weight ratio), this water solution was dried at 1 10 
degrees C, and the dry matter was obtained. This dry matter was calcinated on the same conditions 
as an example 2, and Particle d was obtained. For L*, 35.2259 and a* are [ -0.8483 and b* ] -5.3161, 
and, as for the fine-particles color of the fine particles containing this particle d, the crystal phase of 
WO2.90 or W20O58 was observed as a result of identification of the crystal phase by the powder X 
diffraction. 

To Particle d, the same processing as an example 1 was performed, the dispersion liquid of a 
tungstic-acid ghost were prepared, and it considered as the dispersion liquid for solar-radiation- 
shielding object formation. The dispersed particle diameter of the tungstic-acid ghost particle in the 
dispersion liquid of a tungstic-acid ghost particle was set to 69nm as grinding and distributed 
processing showed to drawing 1 . 
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The processing same to the dispersion liquid of the tungstic-acid ghost particle concerned as an 
example 1 was performed, the solar-radiation- shielding object D was acquired, and the optical 
property of this solar-radiation-shielding object D was measured like the example 1. Then, when the 
P/B ratio 2.1 and VLT62.7% were obtained and the solar-radiation-shielding property was 
computed, it was 4.2 as shown in drawing 1 . 

From the above thing, it was checked that the solar-radiation-shielding object D concerning an 
example 4 is excellent in the solar-radiation-shielding property. 
[0077] 
[Example 5] 

After putting 6 tungsten chloride and a copper nitrate small quantity every into ethanol 350g into the 
bottom of N2 ambient atmosphere and dissolving as Cu/W=0.01 (weight ratio), this liquid was dried 
at 70 degrees C, the solvent was thoroughly evaporated at 100 more degrees C, and desiccation 
powder was obtained. 

It heated supplying 3%H2 gas which used N2 gas as the carrier for the obtained desiccation powder 
but like the example 1, baking was performed at 520 degrees C for 1 hour, and Particle e was 
obtained. For L*, 37.2794 and a* are [ -0.1294 and b* ] -3.3322, and, as for the fine-particles color 
of the fine particles containing this particle e, the crystal phase of WO2.90 or W20O58 was observed 
as a result of identification of the crystal phase by the powder X diffraction. 
To Particle e, the same processing as an example 1 was performed, the dispersion liquid of a 
tungstic-acid ghost were prepared, and it considered as the dispersion liquid for solar-radiation- 
shielding object formation. The dispersed particle diameter of the tungstic-acid ghost particle in the 
dispersion liquid of a tungstic-acid ghost particle was set to 68nm as grinding and distributed 
processing showed to drawing 1 . 

The processing same to the dispersion liquid of the tungstic-acid ghost particle concerned as an 
example 1 was performed, the solar-radiation-shielding object E was acquired, and the optical 
property of this solar-radiation-shielding object E was measured like the example 1. Then, when the 
P/B ratio 2.4 and VLT54.0% were obtained and the solar-radiation-shielding property was 
computed, it was 4.2 as shown in drawing 1 . 

From the above thing, it was checked that the solar-radiation- shielding object E concerning an 
example 5 is excellent in the solar-radiation-shielding property. 
[0078] 
[Example 6] 

After putting 6 tungsten chloride and a cerium nitrate small quantity every into ethanol 350g into the 
bottom of N2 ambient atmosphere and dissolving as Ce/W=0.01 (weight ratio), this liquid was dried 
at 70 degrees C, the solvent was thoroughly evaporated at 100 more degrees C, and desiccation 
powder was obtained. 

It heated supplying 3%H2 gas which used N2 gas as the carrier for the obtained desiccation powder 
but like the example 1, baking was performed at 520 degrees C for 1 hour, and Particle f was 
obtained. For L*, 36.9187 and a* are [ -0.1457 and b* ] -3.9656, and, as for the fine-particles color 
of the fine particles containing this particle f, the crystal phase of WO2.90 or W20O58 was observed 
as a result of identification of the crystal phase by the powder X diffraction. 
To Particle f, the same processing as an example 1 was performed, the dispersion liquid of a 
tungstic-acid ghost were prepared, and it considered as the dispersion liquid for solar-radiation- 
shielding object formation. The dispersed particle diameter of the tungstic-acid ghost particle in the 
dispersion liquid of a tungstic-acid ghost particle was set to 68nm as grinding and distributed 
processing showed to drawing 1 . 

The processing same to the dispersion liquid of the tungstic-acid ghost particle concerned as an 
example 1 was performed, the solar-radiation-shielding object F was acquired, and the optical 
property of this solar-radiation-shielding object E was measured like the example 1. Then, when the 
P/B ratio 2.0 and VLT61.0% were obtained and the solar-radiation-shielding property was 
computed, it was 4.0 as shown in drawing 1 . 

From the above thing, it was checked that the solar-radiation-shielding object F concerning an 

example 6 is excellent in the solar-radiation-shielding property. 

[0079] 
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[Example 7] 

The dispersion liquid of a tungstic-acid ghost particle were prepared grinding and by carrying out 
distributed processing for 6 hours with the paint shaker into which 0.3mmphiZrO2 bead was put for 
45 % of the weight of methyl trimetoxysilane, 25 % of the weight of ethanol, and 20 % of the weight 
of water the tungstic-acid ghost particle al0% of the weight obtained in the example 1 (NI liquid). 
The dispersed particle diameter of the tungstic-acid ghost particle in the dispersion liquid (NI liquid) 
of a tungstic-acid ghost particle was set to 69nm as grinding and distributed processing showed to 
drawing 1 . 

And 32 % of the weight (NI liquid) of obtained tungstic-acid ghost particle dispersion liquid, 32 % 
of the weight of UV hardening resin, and remainder toluene were mixed and stirred well, and the 
dispersion liquid for solar-radiation-shielding object formation were prepared (HO liquid). 
The processing same in HO liquid as an example 1 was performed, the solar-radiation-shielding 
object G was acquired, and the optical property of this solar-radiation- shielding object G was 
measured like the example 1. Then, when the P/B ratio 2.1 and VLT63.0% were obtained and the 
solar-radiation-shielding property was computed, it was 4.2 as shown in drawing 1 . 
From the above thing, it was checked that the solar-radiation-shielding object G concerning an 
example 7 is excellent in the solar-radiation-shielding property. 

moreover, the solar-radiation-shielding object G — 60 degrees C — the constant temperature of 90% 
of humidity ~ after being exposed for seven days under constant humidity, as a result of evaluating a 
solar-radiation-shielding property again, the solar-radiation-shielding properties of 4. 1 and lowering 
are few — it was 0.1. 
[0080] 
[Example 8] 

After having set to the quartz tube-like furnace the quartz boat into which 50g of the same tungstic 
acids as an example 1 was put, heating, supplying 5%H2 gas which used N2 gas as the carrier and 
performing reduction processing of 1 hour at the temperature of 550 degrees C, under N2 gas 
ambient atmosphere, 800 degrees C was calcinated for 1 hour, and Particle g was obtained. For L*, 
36.9288 and a* are [ 1.2573 and b* ] -9.1526, and, as for the fine-particles color of the fine particles 
containing this particle g, the crystal phase of W18049 was observed as a result of identification of 
the crystal phase by the powder X diffraction. 

next — this — particle h5% of the weight, weighing capacity of 5 % of the weight of giant-molecule 
system dispersants and the 90 % of the weight of the toluene was carried out, and the dispersion 
liquid for solar-radiation- shielding object formation (A liquid) were prepared grinding and by 
carrying out distributed processing for 3 hours with the paint shaker into which 0.3mmphiZrO2 bead 
was put. When the dispersed particle diameter of the tungstic-acid ghost particle in the dispersion 
liquid for solar-radiation-shielding object formation (A liquid) was measured here, it was 51nm as 
shown in drawin g 1 . 

Next, weighing capacity of obtained 1.6g (A liquid) of dispersion liquid for solar-radiation-shielding 
object formation and 0.5g of UV hardening resin was carried out, it was mixed and stirred, and the 
dispersion liquid for solar-radiation-shielding object formation (B liquid) were prepared. And the 
solar-radiation- shielding object H was acquired like the example 1 except having used the bar 
coating machine of a bar No30. 

And the optical property of the solar-radiation- shielding object H was measured like the example 1. 

Consequently, when, as for the P/B ratio, 8.8 was obtained, as for VLT, 42.0% was obtained and the 

solar-radiation-shielding property was computed, it was 10.2 as shown in drawing 1 . 

From the above thing, it was checked that the solar-radiation-shielding object H concerning an 

example 8 is excellent in the solar-radiation-shielding property. 

[0081] 

[Example 9] 

It heated supplying 0.67%H2 gas which used N2 gas as the carrier as reduction processing of an 
example 8, reduction processing of 1 hour was carried out at the temperature of 800 degrees C, and 
Particle h was obtained. For L*, 36.4698 and a* are [ 3.301 1 and b* ] -5.9936, and, as for the fine- 
particles color of the fine particles containing this particle h, the crystal phase of W18049 was 
observed as a result of identification of the crystal phase by the powder X diffraction. 
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Next, the dispersion liquid for solar-radiation- shielding object formation (A liquid) were prepared 
like the example 8. When the dispersed particle diameter of the tungstic-acid ghost particle in the 
dispersion liquid for solar-radiation-shielding object formation (A liquid) was measured here, it was 
172nm as shown in drawing 1 . 

Next, the solar-radiation- shielding object I was acquired like the example 8. As a result of measuring 
the optical property of the solar-radiation-shielding object I like an example 1, when the P/B ratio 1 .8 
and VLT69.2% were obtained and the solar-radiation-shielding property was computed, it was 4.1 as 
shown in drawing 1 . 

It was checked that the solar-radiation-shielding object I concerning an example 9 is excellent in the 

solar-radiation-shielding property with the above thing. 

[0082] 

[The example 1 of a comparison] 

The solar-radiation-shielding object J using W03 (particle i) of marketing (the Kanto chemistry 
company make) was but manufactured as a tungstic-acid ghost particle like the example 1 . 
For L*, 92.5456 and a* are [ -1 1.3853 and b* ] 34.5477, and, as for the fine-particles color of the 
fine particles containing this particle g, the crystal phase of W03 was observed as a result of 
identification of the crystal phase by the powder X diffraction. 

The dispersed particle diameter of the tungstic-acid ghost particle in the dispersion liquid of the 
tungstic-acid ghost particle prepared from Particle g was set to 69nm as grinding and distributed 
processing showed to drawing 1 . 

The processing same to the dispersion liquid of the tungstic-acid ghost particle concerned as an 
example 1 was performed, the solar-radiation-shielding object J was acquired, and the optical 
property of this solar-radiation-shielding object J was measured like the example 1. Then, when the 
P/B ratio 1.1 and VLT69.7% were obtained and the solar-radiation-shielding property was 
computed, it was 3.4 as shown in drawing 1 . 

From the above thing, it was checked that the solar-radiation-shielding property is inferior to the 
solar-radiation-shielding object concerning examples 1-9 in the solar-radiation-shielding object J 
concerning the example 1 of a comparison. 
[0083] 

[Assessment] 

When the solar-radiation- shielding property of the solar-radiation- shielding object concerning 
examples 1-9 was examined from the solar-radiation- shielding property indicated by drawing 1 , it 
was over 3.7 altogether, but since the solar-radiation-shielding property of the solar-radiation- 
shielding object concerning the example of a comparison stopped at 3.4, the predominance of the 
solar-radiation- shielding object concerning an example was checked. 
[Brief Description of the Drawings] 
[0084] 

[Drawing 1] It is the chart of the measurement result of the solar-radiation- shielding object 
concerning an example and the example of a comparison. 

[Drawin g 2] It is the graph which shows the solar-radiation-shielding property of the solar-radiation- 
shielding object concerning this invention. 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** s hows the word which can not be translated. 
3. In the drawings, any words are not translated. 

DESCRIPTION OF DRAWINGS 

[Brief Description of the Drawings] 
[0084] 

[Drawing 1] It is the chart of the measurement result of the solar-radiation- shielding object 
concerning an example and the example of a comparison. 

[Drawing 2] It is the graph which shows the solar-radiation-shielding property of the solar-radiation- 
shielding object concerning this invention. 
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DRAWINGS 
[Drawing 1] 
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(57) ABSTRACT 

To provide an infrared-shielding body sufficiently transmit- 
ting visible rays, having no half-mirror shaped appearance, 
requiring no large-scale apparatus when forming a film on a 
substrate, efficiently shutting invisible near-infrared rays 
with wavelength range of 780 nm or more, while eliminating 
a heat treatment at high temperature after film formation, 
and having a spectral characteristic such as transparency 
with no change of color tone. The starting material, which is 
a mixture containing a predetermined amount of a tungsten 
compound, is heated at 550° C. in a reductive atmosphere for 
1 hour, then cooled to room temperature once in an argon 
atmosphere, thus producing powder of W 18 0 49 . Then, the 
powder, the solvent, and the dispersant are mixed, then 
subjected to dispersion treatment to obtain a dispersion 
solution. The dispersion solution and a UV-curable hardcoat 
resin are mixed to obtain a solution of fine particle disper- 
sion of infrared-shielding material. The solution of the fine 
particle dispersion of infrared-shielding material is applied 
on a PET resin film to form a film, which is then cured, and 
an infrared- shielding film having a transmission profile 
shown in the figure is thereby obtained. 
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Oz (fit. W(i?>^Xfy, Oli^JK, 2.0<z/y<3.0) fifcS^T^StlJ 
Vr * tl £ o 
[ 0 0 3 3 ] 

1- (b) . -SiSMxWyOz (IL, M «: M I 5 M tc fH , Wte^i/yXx^, O (i ft X 
, 0.00 1^x/y^l, 2.0<z/y^3.0) T?S S tl « ^ > ^ X f >»ltft«ll? 

i^l/ft-iSMxWyOz ( ffl L , M tt ffi K M 7C JR » Wtt^y^^f^, O li^I, 
0.00 1^x/y^l, 2.0<z/y^3.0) TS? n 5 ? V i'X f ytft^Sief li 

, & > 7 y& ( h 2 wo 4 ) , ^yxfylTyt^^/i, ASft^>^xf>, 

/i^>^"7.^VCD7j<ftI^, £ S n 3 1 ± Q £ ^ ^' X ^ > <fc ^ t , MTTCigOjgft 

X^>{b£-|5ltCgx.T, 1- (a) ICTSILfc^ >^Xr>llfkftffl6f ^M^ttS 
[ 0 0 3 4 ] 

SK^y^X^i/IHb^M^Og&SMTJ&tL-T, #y^fy| (H 2 W0 4 
tf4a£lffiW±0£>?"X^y{b£^i:, B9BaM7c3R(0*S:^tr7kiS}Ri:, * a iS d L 

(a) KTK3ffiLfc*>^*f : VlMbto««^*ffll/'>Tt>&l,-'. 
[ 0 0 3 5 ] 

± i£ L Tc <t 5 (C , ffibu? S M 7C * tt , 7^A'J4I, T )\> f} U ±i^I, * ± « 7C JR , 
Z r , C r , M n , F e , R u , Co, R h> I r , N i , P d , P t , C u , A g , A 
u , Z n , C d , A I, G a , In, T 1 , Si, G e , S n , P b , S b , B , F , P 
, S , S e , Br, T e , N b , V , Mo, Ta, R e 05^fr6iHI?Sn§ 1 1««± 

©7ti^»iu\ en e> © jr « , ^?n&* y 7XT>m<twsWLm.?<DBmmm&i!£ 

# U & JR , 7" >l/ * U ± S & JB , »»&JBfcJB-r*7c*3^»*L<, ft«tt*lRl±£-esS 
[ 0 0 3 6 ] 

2 Z/ 7 7> 7- > &. ( H 2 WO, ) , ^V^Xt^^Z^^^^A, T^^ft^y^XT-^T 
/l> 3 - ;l/ fc: jg m L fc A {b £ > y X t- > 7j< * jgs Jjp L T An 7k ft m L fc f£ r§ ffi * a£ » £ fc 

*ffl^rMjc**iSlint5i:tO, M iR <D 7c S t U T (4 g£ fb % , zkBSfkttJtfiifSL^ 

o fit, ccDMTcjRo^fb^, 7\<mit<ya t. ?>^xrys (h 2 wo 4 ) , ^>^*x 

f y^7>'t^'y A, A^ft^>'^X7 1 ^T;l'3-;l/tcjg»Lfc7^^fb^>'yXx>'(C7j< 

« ? . <p5itfh5 iitt±k*S6t4. is f£ i£ *g ^ « , *i©6v^^i, - - 
2* - , 4? - /I/ 5 7b , -9" > K 5 71/ , ^ f > h x - ■*) - m t? fir x. tf J; v> „ 
[ 0 0 3 7 ] 
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$ it , m&ti.*Rm-& & turn* zm&is & t . ? v 9 x r- > s? ( h 2 w o „ ) » * 

>yxf ySTv^-H, Affift^v-yxxvfcrji/a-yi/fciSlBLfcAtfiffc^vifx 
> SE ft ft fit ? , A^ItftlS 1 IWi's, hu IB M jc X 5: « <D fc "6 tc L T * }§ ffi ft L. 
, WffiM7C**ffi0^fc^t4«ffC(B3£*n«t.OT?ft<^ 0!l *. If Bg » ifi , 5S?iS?i&. t& f t ft 

. *i*423ic*(f 6n*. mssssjg-&«oft«ia!S j f»i«iai««pK:ia^snst.oT?a 

[ 0 0 3 8 ] 

3J? K , a9iE*>yXT->Kftft««fi[?'sl83R^?L**figS-a-Sfeii)tc, =F S 14 *T X # 34 10 
£fc&^S14#X£3I^14;tfX,t©M^#Xf?B«T 1 Xf-;^?ft«t5*« 1 1 X -r y 
7°@T'^)S14^Xi:Jl7ctt^Xi:cD?l^^Xl?H«TT'^fiScL^5)lC2Xx>y7 B BT'^?g 

*»3:fc{i^i£14#Xi:jl7c14;tfXi:<Dig£;tfX. ^ffi14#X^<Dil7c14#X£>M, jft 
SJllliSfili, WEI- ( a ) ic X M m L fc * « 14 *f X $ fc fi S ft 14 # X , ^ Jg 14 # X * 
oilTttt^'x oris. «uaffllfilti:II*Ta55. 
[ 0 0 3 9 ] 

fit ± m m L fc „ 1- (a) KTIIIinft-ftSWyOz, 1- (b) KTSfiJtift 

-»SMxwyo z-^a^ns^iswo^vyx^viftftaittte^oia^stt, b &j m 

0 0 n m fit T T* & *l If % m ^ & ? # 3tt * %± K. MM L T L $ 3 CI t # £ l> It #> fz *b N hT ft 

3fc«is«<D8iBi4fc«flFL, i^i^K:jftjfia<awit*««pr5c ^t??. 

[ 0 0 4 0 ] 

#(C^I^7t«i|?OMa^'l4^fi«-r^«^«, tSfltt2 0 0 nm£(T 1 # 3; L < « 1 0 
ft tt , tt ? # > ^f5[^^at,L.<(i5-ifta{C<t-pT3 8 O nm~7 8 0 n m © R]" M ft *S 

o U-T U -SfcatSEUcfc^T. »a3ttt«fi0 6J(ilcSltiLtfi«t5fti6, tt^i 30 
<D X '> K fl* ^ fR SL IS BE L a B9 14 |r| ± "T 5 . o 0 nm«Tlc4Si:B 

[ 0 0 4 1 ] 

fcBS*a^****«*4 : ?fl'»{*©'WX1I*, ^ 81 ft iS i& 35 8 5 % fit T T- *\ -f XfB 3 0 % fit 
TitSctA'TtS. 0%KTT$5t, ^KBi#jfiiR»««lft ; ?»»f* 

* g l fc m m m f* # , m v ft? £ ? fc&2><o*®mT<% . »wfc»«yn4#»&ft« 

o 

[ 0 0 4 2 ] 

Sfc. #5§Bjaic«3 a WiBlKfflllltt^^dOWfttt, B RR HR ffi & Jl « (C I E) tfttft 
Lt^SL*a*b*S65Sli:l3tf58#filCl3^t, L*# 2 5 — 80, a * - 1 0 — 
10. b* W-l 5-1 5*ILT^5c 
[ 0 0 4 3 ] 

lasojEiiaisnscttfsiBnTt^o y^x^asa^p a a (2) t 
x * n s o 

o) p 2 =nq 2 /£m (2) 
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llT\ n tt£««?«fi, q « ? <D « e fci: S§ « * * mtiWfcDWSftMMT-ftSo 

0 2 2 / c m 3 ft T* ft § fc * , ftJU^tt^SJttiRW^BrTKRSt^^af^*, 9 V 9 X 
7- 1/ m it ft T' It , nI«)t«ttajflLifiaSn»«^6!»iR*A^«<**cot?, * V X x > 

tf ©Sfit?ff«iDLftftfei:%*5n5. HP -6 , *>7'X-r>-SHt;ftMf 10 

* o 

[ 0 0 4 4 ] 

% ct, # « m§ # & « , 9>9~XT^m<twwm?*&tsmi*tets^Tm7tmmic&Q 

»ffi?*#trl»f*tiL*a*b*«fe*K*^T, L * A' 2 5 - 8 0 , a * - 1 0 ~ 1 
0, b * tf- 1 5 ~ I 5 <D%imiC 3b % t % , 0HIH*OSI$* < , SI 3 5 0 ~6 0 0 
n m fC S ^ m * & O i: ±t & ft 6 0 0 ~ 1 5 0 0 nmCI/MSfifOil fctfflJiLft. $ 

e k , 9 > ? >m<twmm?*3tsmfctfmmmft&it%-? % t z . :cr/y^f 20 

^gMtftM?%#t?B»M<*tc*5^T, ft383fl*s©ffi:*:fil*P, ffi * fit B , rT 5-1 7"£ 
3g31^%VLTi:Lfc:i:^, 4 0 % ^ V L T < 8 0 % (ClS^TS (1) 
P/B+0. 0333XVLT>3. 7 (1) 

[ 0 0 4 5 ] 

ySltlffiSfOSI^, Si, Ti, AK Zr. Y *> 6 URJIift '>4 < t t 1 8« 
[ 0 0 4 6 ] 

2 . a m m m f* m & m ft » % 30 

*&wic&% BMmm#-mtf<.mftm.mte. mmtBrnmrnmrnm^t^^m^. maze 
rn'MMmwrn^tf mm® icftm isT ^ & BrnmrnfaBfR m # WLmr* & & 0 cob mm 

Ilfftf li, tuIBLfc-flS^WyOz (flL, Wti^^XxV, 0 & i? iR , 2.0< 
z / y < 3 . 0 ) , S/:ii/SD\ -ISMxWyOz (1L M , HU 15 M 7C X CO o % 
f.IS?^ti5 1 8iK±<Djti> Wli^y^'Xfy, 0 It m M , 0.00 1^x/y<l, 
2.0<z/y^3.0) TlinS. £ £ , SKBMKJBllSffi^fcdtyiattfcJ:, © 
|»#&tfL*a*b*£fe£fcte^T\ L* # 2 5-80. a* tf- 10—10, b*tf- 

1 5 ~ i s-paos^v^xf^sitisiisf f lt> mm®M^fcft%i-$ nrcM 

i^y^Xf >g(tft«fif 0»iSf S(i 8 0 0 nmKT?S5. nu £ $ « ff K # ft * 

ns^y^xfysftftte? o^t 6? o o n mWTst- + »ifr< > o , «s 40 
-tcftttiLiiBmmwiit&f&mttWi&itmm-rzcticzo^ mmma ( 1 ) © r ff * « 
/c -r b *f at m # * m s c tff-pt 5, 

[ 0 0 4 7 ] 

cciT'. B*tjsas*jf^fiKffl^«!tM*^fe^s> si^v^xf vsitaae? ovists 
? s tco </> t us * t m -r 5 o * y 9' x x > m it m m *a =?- <o # m. m ? m t it , $ t> # 

ft 0 , mBxsnTv^sa^offia^^^-piBS-rscfc^T?**. 01 * > 9 >97>t> 
itftftffltSf^iid*^^ >^xf >Si<tifif offt^iiftft^ffttsttffio^^ 
T'^^SffiL, S K -9" > y ;u «r > idW^S!ca&^^Si:b/-c^:^*? (HO tt^ELS- 
8 0 0 otcrlttsc tt-jRtos c ttft-ts, 50 
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[ 0 0 4 8 ] 

0 0nmttTT'*5i:i:tfiSU\ 8 0 0 nmHTt'iSt M f B gfc S (1) © g * 

Sfctcfctft-s, t# 6 n fc b m m m w *< * n jg m m <d m '> t tz m ft & <o m *> & & # ( 

ffi . - b ft if ) [c^7TLf5ct^§at-t§A^-efe§. ££tc, g K B I* IB ft 

# "P £ 3 CD T? » S LV\ 
[ 0 0 4 9 ] 

*>y^7 i >ift{i:w««[ ; fiRi±o«^^K:«fe*««a?fbtjifi : L, *>^xf->ift{bttfi[ 

[ 0 0 5 0 ] 

J51C < Sb, V, N b , T a , W , Zr, F , Zn, A I, T i , Pb, G a , Re 
, Ru, P, Ge, In, S n Z WfcZ ft Z 2 m&, ± ® JiM* ^ & MikM <D ffllffi.? . 

* fi s -isxb, (fi x « t ;v * u ± m & m ?t m £ fc t± v h u * 2> ( y ) * $ 

€T«±IS7C3R^6a»?*nfc7tiR, B * ^ |g , 4 ^ m < 6 . 3) TaShi 20 
£ fc tt , In 4 Sn 3 0 , 2 6 204' V Aia^ifkKlOUIlf , *^I«?tl5'> 

[ 0 0 5 1 ] 

Sb, V. Nb, T a . W. Zr, F. Zn. A 1, Ti. Pb. G a . Re. Ru. P 
. Ge. In, S nA^HR^nSZlWlOSi^ttfifkaote^^^y-y'^Ai 

«^»fb«jofa«t?^jffsu<, a* an 7 * 9 - m <d m m <o m & &<e> & , * •> 30 

jS 35^ 6 a * ft «i o « *ft ? » * l v o m , C © £ t? © * *n si ^ ** , ma tt z am mm 

[ 0 0 5 2 ] 

$ , tu SB B It ft fK ft fig ffl # if ffi f± , flR«>W>'$f-3:fcti/&tf«tK>W:/$r-* 

<E> © T tt ft f . Gflfctf, aSifl/Wy^-klT, i£fR, s?;1/px7A. SL 
< te7';l/ = x7.k©£JS7;l/P*>' K^cft5©«5#j!>a*#»*iB^1S*5v>ttai-;i/:tfy 

gg , x # * « BE ft if © % ^ it 14 tt ft if f U ffl t * S . 40 
[ 0 0 5 3 ] 

^^/W>^-^^Hi/W^^-^##^-tifci:^(±/W>^-tc-a-tD-t±Tjil:51^-r=K 
[ 0 0 5 4 ] 

SiSrg^iiLTti, 7kH> x. 9 S - to . ^d/V-;K 7^/-;l/, -< V ^ p e 

;l/ T ;l/ p — ;b , -< V 7" ^ )V T to p — to , >>' T -b h > T ;b p — ;b ft if CD T ;I/ p - ;b m , * =f- 
to x — ^ to , x =f- to x. — 7- to u \£ to 3. — 7- to & E <o x — 7- to m . iXr;l/i> 7tF> 
, p(^;l/x^ i^x^-^yh^, i'^D'N + t/ ^, V 7 to h > Z <D -Y 50 
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t± . s s <o n as s ft m * ts v ? u > ^* su * e <d m ta t & & rt ne t $> %> . 

[ 0 0 5 5 ] 

Jl <D # « ft Ji , Si?>i-"Xfyi{tftaS?Ogttififr^lSLft«i^UCiaotf 

6 n * o * c t , 0u * tf , to ta a *f m m w m as m ft m m f © » a s ft si * * >y ^ u > 

# eg m ft m. m * © *k « > w > - s & it / r v m m > w y ? - <o m m <d ta m ic * o t 10 
t^iS^©j»*ft^{&JWT-^§ 0 

[ 0 0 5 6 ] 

3fe te , fjlBBI^jS®{*^fi)cffl^ii(^^iia:^:^0^a»±tc^^LTMBi^:ffJfi)c-r?)^^- 

o 

[ 0 0 5 7 ] 

mm z K z c t * mmr* z z <i t $ . mmtnmu&it 1 o o ic & ± # # * l < , £ ?» 

[ 0 0 5 8 ] 

$ tc , m ta b w is k * fig m ft m. m * £ w ss ' w > 2* - * ^ jb u & *§ ^ u , * n =e n © 
«yg/w > 9 — om <tj;& & -o x mit £ ti (f j; ^„ mmsu > tfmfti& 

m it m m r* & n tf m n m * m fi *t -r n a * < , $ & nt ia ^ ft « is r- ^ n tf ^ * ^ <o * 

[ 0 0 5 9 ] 

3. BMiKf* 

« , ffl))tOll$^lS3 5 0~6 0 0 nm£i^I^|$Oi:«K, i§ 6 0 0 - 1 5 

oonmtcffi/jNfa^jt-5. ^ o , ytmmm<Dm*.m.* p , S'J>{I^b, Riti^jgji^^v 

L T J: L fc t t , 4 0%<VLT<8 0%t*5V>T^ (1) ^r^fc-rBlifjgiffiltft^Wr 
■5 o 

P/B + 0. 0333XVLT^3. 7 (1) 

c ct, ^mytrnmrnv l t i&nsm.ytmmmniiim ( j i s a 5759) tci-jt 40 

lHJSn5t©T\ ft ft tf} IC It , »7 , fi^ait^ffl^TMR3 8 0 nm~7 8 0 nmPfltCte 
t^Tl 0 nrafflit'^iKSO»^ia$T (A) «r H 5£ L . J-^T©S (3) tCcfcOWtHL 

C» 1 ] 



C C ■? , t vtiRj^T'djgii^VLT, D A {i C I E1)K6D 6 5 tcfefrtS^^^^JflDfil 
( J I S A 5 7 5 90»{tf«#HH),V 1 ttCIE0|«j6*JPifc»JKflE, T(A)«i 50 
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ftytmmmT&z* w , c i e itmmmmm m £ © m t- & § „ 

[ 0 0 6 0 ] 

c c MIES (i) ©Wtfi^Steoi^TSiUli'rSo 

m m 2f 7 X > Sfcttli^fS 5 0 /J ra P E T 7 t'Oli^II*^, if ^ 1 0 

S >h fit B * * 46 T («*fitP/ffi/hffiB) © it * 3t? 46 , O , C CD ( P / B ) fit £ W H ft 

mmm (vld K5tLt7*D7ht§„ kt, mmm mmmfa<DmmzMik-$ -&t , * 10 
ov l t © « g & £ -e & # s . a»3«iete«:m£©^«gifs*;s*-Bt#fcK#*«ig 
LaRffritl/, <:nBHIfIIft<Diayn7 7i';L'^i£lt^«<D (p/b) ffi * * 

46, V L b L, cn^/D'y h^IiiaiLTf ^tlfclI^BS 

( 1 ) *S5CtiiT?t«. 
[ 0 0 6 1 ] 

fiS^lf , »»8fiA' 3 0 0 nmo?y{fxfyHkftt8f £, u v ® ft « flB * h 

jsRffl»««*ffi^T» zjmyemmm (vlt) ©{i^M&3*t^©Bi}jSi£f*«fi5c-f3 

o ?LT, mmBMmmfo(D ( P / B ) fil £ iffl £ L , V L TIi:0»)S?:5l<i65 7n-> h 
^r?f-5o 0 2 IC , 0 2 (± , itKVLTf, MmiC ( P / B ) fit 20 

[ 0 0 6 2 ] 

<d m±m t m 'b m (o it ( p / b ) ft « N rt m ft m m m v l t © ib k. # o t -5 # u -y * 

£ ft S ffl ft *'2B5„ L L , HWIRItilT^lft^f 0%<VLT^ 

8 o % k: *j <,> t » , +#4is*toTS ( i ) t «k s g « ie-iH ui » « „ ce o t , 
an £ r& s b *f m m # # ^ -r a at & « w # , s c 1 ) © « # -e m s n § k b. ± © m t m 

TI^c^tnU^S, "T fc to , S!l5£fc«SBi*jSiKf*tf&#&B3*i6lR ! iete*:#IM 
l/TV^t», VLT«i (P/B) fttti (1) *lftlT^5. 30 
[ 0 0 6 3 ] 

ft. Iff 1 0 /tmttTOMIESicO/W^^-i: LTtt, U V fil ft « Hi U ^ — b IS 
/W>^-^fflv^c i: t 5 , nj 11 ft flK g V 32 W * t> © T a& to ff If lc m ^ ? to -5 t> 
© T* & V o 

L T , B#t>&iK{*tc*5tts > ^©»Biaffl*os^:fili:S/hfflfcoDit (p/b) « % 
c ©<»#:*:£ v>(5 if BAT at ffi 19 14#®to5„ cntto *>^xr->l&ifc ft 

fuyr^Jl'lt, ifil 3 5 0 nm~ 6 0 0 nmCi^I^, 11 6 0 0 - 1 5 0 0 nmlC 
r> T *S D , nrS^iS«A , 3 8 0 nm~ 7 8 0 nmT* ) I1S^ 5 5 0 nmft 

sfi^if-^ttsDiSTfeSL t^ei^ns, fits (i) «rjs/'c-raja«fi4*=ft- 

•T5*^B^^^5B«j6lSS#:fi, nr«)t*WJaik:aiflb, * ti«WO B ftf # 3ft fc S *f • 40 
[ 0 0 6 4 ] 

— m IE B *f ffi ffi f* & , JS«tCO»ji4'fc^»*nfe^>'yX7 L >ltft1*afi[ : ?4 
^OB»»iRffi«ffi?*dWrSBItifiiR#^i«ffl»ltt«*BS#ffliRf*JBl3cffle*r4:4S 
Hg « 0 *a A, T- , « « , -> - h « , 7^;H,«%^i;^iLtaigf5c i:^T-^3„ 

[ 0 0 6 5 ] 

fit ± Si L «k 5 , * {c ^ § s ftt jg 85 ft it , BftfiiiK^^fiicffl^^^^jgl:®^ 
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Tf#f£>nfcffi$l±-'\, 5> ;l/ 3 — A , tL<(iT;l/^-^Aco#M 

T^3 + ->H\ cn6<OSI5»<ra*»»*lS«^«I^6ft*»lli«:m2»f:LT»«L, El* 
, 3 - ? A , t> L < iZT 5. l»<D&{tmm*:&f£T % £ £T* , 5> > 9 X 

[ 0 0 6 6 ] 

& 3 „ f LTSiSKiCOf f ft BlfliaS^^-r. Lfr L> c to K ± ^\ , $ £ 
31 * , s? A> a =. ? a , f- $ > , S/"cf±T;i/5 — ^AcD^STyi/^^^K-^cn^ogp^in 
zk#»ttfi£-ft|;&:Hto*R«/W>'*f— , SfctlttK/W^^-fc^tf&faiKfc&^LTS 

[ 0 0 6 7 ] 

flutes as-fM&ii, ^^^x^^sifkftfse^^tagEsiiirttjgsK^-afcLTt^sfe 

to , Mrt*iBSA^afBK:ffl*fe«ffi«*ffi*feo»a^KSfcj:S|ft<bft»KK«^TRr 20 
^^^(^©^^^^^(^ 4^4^ Lrc^K^Mf-SC £ # HI j& T? £ 3 „ to - 7? T , 

Rl ?i 6 jfi * n & til 7° =7 X V JS & m * fe O 7c «) , Cntff 5 ^7X-7Slttfifiin«T 

:*: # < & D HSIittttgnT^So 
[ 0 0 6 8 ] 

s fc , s ^ » m co rt is ^ is m *> w- 5 g jtt * * p, k pp m b & k. it , * > y x t- > 

^ fb 1«3 ? ^ # ifc 2 n $ ®? to _t K . S i O z M g F.Oid'SrfgEJff^OP^fiJc^ 
T 3 C £ fc J; 9 , S ^ *1 <B g *f s£ l %«TO^iI5#5CfctfT*?5 0 
[ 0 0 6 9 ] 

7- V- ;U & £ cd '> & < t fe 1 « jm ± * gsjfjp L T t «fc v „ 

* , aKsi*ji8iRMORni>fcaa^*iqj±«^sfctofc, sf>i;ATo> 1 to, 7 
^ 5 - >> a & *n is <b ie » , ^ >vv i±mm^m<tm%: zomTtzm-SLT t> cne 
oa«fi?u, smi^mti: 7 5 0 nmfifaoaii*ii<«ii]t4-s, izmnrnttmrn 

[ 0 0 7 0 ] 

3: fc , A TO. I TO, 7 , ;l/3-^A»iP»fb£E«i, f>^'>A»«'&K{bftlfcif©*ft 

nt±\ {5A,CD{i7b^cD)^AnfiT'BWMffi^)S : ; &ffiS!j-r?)c:i:* : ST'€-^o COi^, fu 12 £ > 
^Xxvttfbf&affi^offltfettiffefcfcto, M£«feT£>£l?Ui^c^toBW^MSM 40 

o * if i: S L t , {$ A, co « *■> o in g t? , a t o I T of coHg^gico^ti^M'>^ 
tsmiiK o , »»M[3x hi'Tif ens, 

[ 0 0 7 1 ] 

»»**V^«<k¥S*S*f!jfflLTeW<0Bt*aiR#*}Bj«-r5t©Ttt!S:l/->fcto, W 14 to 

[ £ m m ] so 
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[ 0 0 7 2 ] 

kt, * ft m fc o i> x m m m z m if x , i5s*wiciits„ m u , # f§ be « w t © 
n sa #j k pi s £ n & & © t- « & ^ 0 
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